Electrochemical investigation of cellobiose dehydrogenase from new fungal sources on Au electrodes.
Following previous electrochemical investigations of cellobiose dehydrogenase (CDH), the present investigation reports on the initial screening of the electrochemistry of three new CDHs, two from the white rot basidiomycetes Trametes villosa and Phanerochaete sordida and one from the soft rot ascomycete Myriococcum thermophilum, for their ability to directly exchange electrons with 10 different alkanethiol-modified Au electrodes. Direct electron transfer (DET) between the enzymes and some of the modified Au electrodes was shown, both, in the presence and in the absence of cellobiose. However, the length and the head functionality of the alkanethiols drastically influenced the efficiency of the DET reaction and also influenced the effect of pH on the biocatalytic/redox currents, suggesting the importance of structural/sequence differences between these CDH enzymes. In this respect, the white rot CDHs exhibit excellent biocatalytic and redox currents, whereas for the soft rot CDH the DET communication is much less efficient. Cyclic voltammograms indicate that the heme domain of the CDHs is the part of the enzymes that most readily exchanges electrons with the electrode. However, for P. sordida CDH on 11-mercaptoundecanol or dithiopropionic acid-modified Au electrodes, a second voltammetric wave was noticed suggesting that for some orientations of the enzyme, DET communication with the FAD cofactor can also be obtained.